Residues from transmembrane helices 3 and 5 participate in leukotriene B4 binding to BLT1.
Leukotrienes are inflammatory mediators that bind to seven transmembrane, G-protein-coupled receptors (GPCRs). Here we examine residues from transmembrane helices 3 and 5 of the leukotriene B4 (LTB4) receptor BLT1 to elucidate how these residues are involved in ligand binding. We have selected these residues on the basis of (1) amino acid sequence analysis, (2) receptor binding and activation studies with a variety of leukotriene-like ligands and recombinant BLT1 receptors, (3) previously published recombinant BLT1 mutants, and (4) a computed model of the active structure of the BLT1 receptor. We propose that LTB4 binds with the polar carboxylate group of LTB4 near the extracellular surface of BLT1 and with the hydrophobic LTB4 tail pointing into the transmembrane regions of the receptor protein. The carboxylate group and the two hydroxyls of LTB4 interact with Arg178 and Glu185 in transmembrane helix 5. Residues from transmembrane helix 3, Val105 and Ile108, also line the pocket deeper inside the receptor. LTB4 is becoming increasingly important as an immunomodulator during a number of pathologies, including atherosclerosis. Detailed information about the LTB4 binding mechanism, and the receptor residues involved, will hopefully aid in the design of new immunomodulatory drugs.